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Description 

SYSTEM FOR SUPPLY OF COMPRESSED 
AIR AND VEHICLE INCLUDING A SYSTEM 
FOR SUPPLY OF COMPRESSED AIR 

Cross Reference to Related Applications 

[0001] The present application is a continuation patent applica- 
tion of International Application No. PCT/SE02/01078 
filed 4 June 2002 which was published in English pursuant 
to Article 21(2) of the Patent Cooperation Treaty, and 
which claims priority to Swedish Application No. 
0101947-0 filed 5 June 2001. Both applications are ex- 
pressly incorporated herein by reference in their en- 
tireties. 
Background of Invention 

Technical Field 



[0002] The present invention relates to a compressed air supply 
system and a vehicle comprising (including, but not lim- 
ited to) such a compressed air supply system. The inven- 



tion relates more particularly to a compressed air supply 
system comprising an adjustable fan, which is arranged to 
generate an air flow for cooling compressed air generated 
by the compressor should the temperature of the com- 
pressed air be deemed to be too high. 
Background 

[0003] Compressed air supply systems generally comprise a 
compressor, compressed air lines, one or more active 
components and one or more compressed air tanks, which 
are fed by the compressor. When the compressor com- 
presses the air, the air is heated. If high pressures are to 
be obtained, the compressed air attains a high tempera- 
ture, which in a normal compressed air system on a heavy 
truck with a system pressure of 13 bar can reach approxi- 
mately 300 °C. A temperature of this order of magnitude 
is harmful to components forming part of the pneumatic 
system, such as seals of polymer material, for example. 

[0004] Hot air furthermore absorbs a greater quantity of water 
than cold air, so that the load on air dryers connected to 
the compressed air supply system increases if the incom- 
ing air has a high temperature. In addition, the drying 
agent in the air dryers has a lower efficiency at high tem- 
peratures. 



[0005] | n order to ensure efficient functioning, the air on entry to 
the air dryer should preferably have a temperature of less 
than 60 °C. This can be achieved by fitting a first compo- 
nent at a sufficiently large distance from the compressor, 
so that efficient cooling is obtained. This solution has the 
disadvantage, however, that it is difficult to design the 
piping with a continuous fall in the case of a long piping. 
This means that the pipe must be bent, thereby creating 
pockets in which water can accumulate, with a resultant 
risk of ice plugs forming in cold weather. 

[0006] | n order to reduce the risk of ice plugs occurring, vehicles 
have been provided with a pneumatic system comprising a 
short and continuously falling piping up to a first compo- 
nent in the form of an air dryer. In order to ensure that 
components of the air dryer are not damaged by exces- 
sively hot air, the air line has been fitted so that it passes 
by the air flow from the cooling fan that forms part of the 
vehicle cooling system. This fan is controlled indepen- 
dently of the cooling requirement of the compressed air, 
which leads to a risk of overheated air reaching the air 

dryer. 
Summary of Invention 

[0007] An object of the present invention is to provide a com- 



pressed air supply system in which the risk of a first com- 
ponent being exposed to air that is at too high of a tem- 
perature is reduced; while at the same time the risk of ice 
plugs forming in the air line is reduced. In an exemplary 
embodiment, a compressed air supply system is provided 
that comprises a fan adjustable by a control unit, in which 
the control unit is arranged to determine the cooling re- 
quirement of the compressed air delivered by the com- 
pressor and to generate an activation signal for the ad- 
justable fan when a cooling requirement exists. In this 
manner, the first active component is protected against 
thermal overload resulting from compressed air fed in 
from the compressor, and ensures that the compressed 
air has a temperature within a desirable range when it 

reaches the first component. 
Brief Description of Drawings 

[0008] The invention will be described in more detail below with 
reference to drawings attached, in which: 

[0009] Fig.l shows a diagram of a system for cooling com- 
pressed air through fan control according to a first em- 
bodiment of the invention; 

[0010] pig. 2 shows a diagram of a system for cooling com- 
pressed air through fan control according to a first variant 



of the invention; 

[001 1] pig. 3 shows a diagram of a system for cooling com- 
pressed air through fan control according to a second 
variant of the invention; 

[0012] pig. 4 shows a diagram of a system for cooling com- 
pressed air through fan control according to a third vari- 
ant of the invention; 

[0013] Fig. 5 shows a diagram of a system for cooling com- 
pressed air through fan control according to a fourth vari- 
ant of the invention; 

[0014] Fig. 6 shows a diagram of a system for cooling com- 
pressed air through fan control according to a fifth variant 
of the invention; 

[0015] Fig. 7 shows a diagram of a method for establishing a 
cooling requirement; 

[0016] Fig. 8 shows a diagram of an alternative method for es- 
tablishing a cooling requirement; and 

[0017] Fig. 9 shows a diagram of a method for establishing that a 

compressor in a pneumatic system is working. 
Detailed Description 

[0018] Figure 1 shows a diagram of a compressed air supply sys- 
tem. The system comprises a compressor 2, which is of 
conventional type and will therefore not be described in 



greater detail. The compressor 2 has an outlet port 3, to 
which a compressed air line 4 is coupled. The compressed 
air line connects the outlet port to an inlet port 5 of a first 
active component 6. The first active component 6 prefer- 
ably consists of an air dryer. The air dryer 6 furthermore 
has a first outlet port 7, to which a second compressed air 
line 8 is connected. The second compressed air line 8 
connects the air dryer 6 with an inlet port 9 to a pressur- 
ized tank 10. The pressurized tank 10 accordingly sup- 
plies a number of air consumers (not shown). In an alter- 
native embodiment, the first active component consists of 
the first active component of a circuit dividing valve, 
which divides the pneumatic system into two or more 
separate circuits. The compressed air supply system may 
also comprise more than one pressurized tank. In the ex- 
emplary embodiment shown, the air dryer 6 also has a 
second outlet port 11 that is connected, by way of a third 
compressed air line 12, to the relief mechanism of the 
compressor and serves to deliver a pneumatic control sig- 
nal to the relief mechanism. 
[0019] The compressed air supply system also has an adjustable 
fan 13. The fan is controlled by a control unit 14. The 
control for the fan 13 is designed so that the fan 13 can at 



least be switched on and off; alternatively the control may 
be designed so that the fan can be speed-controlled. Ac- 
cording to one embodiment of the invention, the fan 13 is 
driven by a speed-controlled electric motor, but it may 
also be mechanically coupled via a variable transmission 
to some other type of motor, such as an internal combus- 
tion engine 20. The variable transmission may be ar- 
ranged in a way that will be familiar to the person skilled 
in the art, for example the speed control can be achieved 
by way of a viscous drive coupling, which connects a 
power outlet from the engine 20 to the rotary shaft of the 
fan 13. 

[0020] | n the embodiment shown, the fan 13 consist of an ad- 
justable fan which forms part of the cooling system of the 
internal combustion engine 20. The cooling system com- 
prises a number of cooling ducts (not shown) arranged in- 
side the internal combustion engine, inlet and outlet ducts 
15 which carry the coolant from the internal combustion 
engine 20 to a radiator 16. The cooling system usually 
also comprises a pump 17 fitted in an inlet duct. The fan 
13 is preferably fitted downstream of the radiator 16, 
which means that if the system is fitted on a vehicle, the 
air stream gives a good cooling effect on the radiator 16. 



[0021] The compressed air line 4, which connects the compressor 
2 to the first active component 6, is located so that it runs 
past the air flow generated by the fan 13. This means that 
the fan is able to cool the compressed air that has been 
heated by the compressor before the air reaches the first 
active component 6. The compressed air line 4 is prefer- 
ably oriented so that it has a continuously falling path be- 
tween the outlet port 3 of the compressor and the inlet 
port 5 of the first active component. This means that 
there are no pockets in which the water can collect and 
the formation of ice plugs in cold weather is thereby 
avoided. In the present context, the terminology of con- 
tinuously falling path should be understood to mean that 
when fitted on a plane underlying surface the perpendicu- 
lar distance between the plane underlying surface and the 
line diminishes along the path from the outlet port 3 to 
the inlet port 5. 

[0022] The control unit 14 is furthermore arranged to determine 
the cooling requirement of the compressed air delivered 
by the compressor 2 and to generate an activation signal 
for the adjustable fan 13 when a cooling requirement ex- 
ists so that the first active component is protected against 
thermal overload resulting from compressed air fed in 



from the compressor. 
[0023] According to a first embodiment of the invention, a tem- 
perature probe 18 is fitted in connection with the com- 
pressed air line 4 for measuring the temperature of the 
compressed air delivered by the compressor 2. The tem- 
perature probe 18 has a signal connection to the control 
unit 14. In the control unit, a comparison is performed 
between the measured temperature and a temperature 
limit. If the temperature exceeds this limit, the control 
unit generates a signal to activate the fan; or if the fan is 
speed-controlled, a signal to increase the speed of the fan 
13. 

[0024] | n a second embodiment of the invention, the cooling re- 
quirement of the airline is estimated from information on 
the working condition of the compressor 2. Variants of 
this second embodiment will be described below in con- 
nection with Figures 2 to 5. Information is contained on 
whether or not the compressor is active; the term active 
signifying that the compressor is supplying the pneumatic 
system with air. Use is also made of information on the 
working speed of the compressor since the temperature 
of the compressed air rises with increased compressor 
speed. 



[0025] The compressor 2 is therefore arranged on the one hand 
to work in an active operating mode when the compressor 
supplies the pneumatic system with compressed air, and 
on the other to be relieved or inactive when the compres- 
sor is not supplying the system. This can be achieved in a 
number of ways familiar to the person skilled in the art. 
According to one embodiment, a valve can be opened be- 
tween cylinder chambers situated in the compressor so 
that the volumetric efficiency of the compressor is re- 
duced and the compressor in this condition is incapable of 
generating compressed air at a pressure in excess of the 
system pressure. According to another embodiment, a 
valve is opened which connects cylinder chambers of the 
compressor to the surrounding atmosphere. A third pos- 
sibility is to drive the compressor by way of a disengage- 
able transmission. 

[0026] Figure 2 shows a diagram of a first variant of the second 
embodiment. According to this variant, information on 
whether or not the compressor is working is obtained 
through a pressure sensor 21, which is fitted downstream 
of the compressor 2 and upstream of pressurized tanks 
10 forming part of the pneumatic system. The pressure 
sensor 2 measures the pressure, the control unit 14 de- 



termining whether the pressure exceeds a limit. If the 
limit is exceeded, the control unit 14 registers the fact 
that the compressor 2 is working. Otherwise the control 
unit 14 determines that the compressor 2 is inactive. This 
is preferably designed so that a special position in the 
control unit is displayed on or off in a way that will be fa- 
miliar to the person skilled in the art. 
[0027] a second variant of the second embodiment of the inven- 
tion is shown in Figure 3. According to this embodiment, 
the compressor is driven by a power outlet (output) of an 
internal combustion engine 14. In order to avoid the com- 
pressor placing a load on the internal combustion engine 
14 when the pneumatic system has full compressed air 
tanks, the compressor 2 has a pneumatically controlled 
relief mechanism that stops the compressor pumping air 
to the pneumatic system when the system has full com- 
pressed air tanks 10. The pneumatically controlled relief 
mechanism is controlled by way of the third compressed 
air line 12 which detects the pressure in the dryer 6. Ac- 
cording to the second variant, the pneumatic control sig- 
nal is registered via a pressure sensor 22, preferably lo- 
cated downstream of the second outlet port 11 of the air 
dryer 6 and upstream of the inlet port 23 of the compres- 



sor for the third air line 12. The compressed air supply 
system comprises a control circuit (not shown) in the air 
dryer, which by way of the third compressed air line gen- 
erates a pneumatic control signal to a relief arrangement 
forming part of the compressor, the compressor 2 being 
arranged to be activated and deactivated as a function of 
an air supply requirement. 
[0028] According to a third variant of the second embodiment of 
the invention, the compressor relief mechanism is con- 
trolled by a control unit 26 separate from the air dryer; 
that is to say, a governor or regulator which pneumatically 
registers the pressure in the pneumatic system. According 
to this variant, which is shown in Fig. 4, the control unit 
determines that the compressor is working by registering 
the pneumatic control signal to the compressor 2 via the 
pressure sensor 22, in the same way as in the previous 
variant. 

[0029] According to a fourth variant of the second embodiment 
of the invention, which is shown in Fig. 5, the control unit 
14 determines that the compressor 2 is working in that a 
pressure sensor 25, which is fitted in connection with the 
pressurized tank or pressurized tanks 10, registers the 
pressure in the pressurized tank 10. If the pressure is too 



low, the control unit 14 sends an electrical control signal 
to the air dryer 6, which in turn controls the compressor 
relief. In this variant, the control unit 14 registers the 
electrical control signal in order to determine that the 
compressor is working. 
[0030] According to a fifth variant of the second embodiment of 
the invention, which is shown in Fig. 6, the control unit, 
without itself sending a control signal to the compressor, 
determines that the compressor is working in that a pres- 
sure sensor 25, which is fitted in connection with the 
pressurized tank, registers pressure and pressure changes 
in the pressurized tank 10. This is achieved in that the 
control unit determines that the compressor is working 
when the pressure sensor registers a pressure in the pres- 
surized tank lower than a first limit. The control unit de- 
termines that the compressor is not working when the 
pressure sensor registers a pressure in the pressurized 
tank exceeding a second limit. The control unit deter- 
mines that the compressor is working when the pressure 
sensor registers a pressure in the pressurized tank be- 
tween the first and second limits and the sensor registers 
that the pressure is rising. The control unit determines 
that the compressor is not working when the pressure 



sensor registers a pressure in the pressurized tank be- 
tween the first and second limits and the sensor registers 
that the pressure is falling or constant. 

[0031] Furthermore, according to one embodiment of the inven- 
tion, it is possible to determine the cooling requirement 
as a function of the ambient air temperature and the 
speed of the vehicle, should the compressed air supply 
system be fitted on a vehicle. 

[0032] pig. 7 shows a diagram of the stages that, according to 
one embodiment of the invention, are involved in deter- 
mining whether or not a cooling requirement exists. In a 
first stage 30 of the method, it is determined whether or 
not the compressor 2 is feeding air to the system. This 
can be determined according to any of the methods spec- 
ified above. If the compressor is not working, there is no 
cooling requirement. In a second stage 31, it is decided 
whether the working speed of the compressor exceeds a 
certain limit. In one embodiment, in which the compressor 
is driven by an internal combustion engine, the working 
speed of the internal combustion engine is determined 
and there is deemed to be a potential cooling requirement 
if the working speed exceeds the idling speed of the in- 
ternal combustion engine, which corresponds to a speed 



of approximately 700 rpm. In a third stage 32, it is de- 
cided whether the outdoor temperature exceeds a specific 
limit. A cooling requirement exists only if the outdoor 
temperature exceeds this limit. According to one embodi- 
ment, this limit is set at 0 °C. In a fourth stage 33, it is de- 
cided whether a vehicle in which the pneumatic system is 
fitted is being propelled at a speed in excess of a limit. A 
cooling requirement exists only when the speed is less 
than this limit. According to one embodiment, the limit is 
set at 50 km/h. When the checks according to stages one 
to four have been performed and answered affirmatively, 
the control unit in a fifth stage 34 generates an activation 
signal for the electrically controlled fan. 
[0033] Figure 8 shows an alternative embodiment for determin- 
ing whether or not a cooling requirement exists. In a first 
stage 30 of the method, it is determined whether or not 
the compressor 2 is feeding air to the system. This can be 
determined according to any of the methods specified 
above. If the compressor is not working, there is no cool- 
ing requirement. In a second stage 31 it is decided 
whether the working speed of the compressor exceeds a 
certain limit. In one embodiment in which the compressor 
is driven by an internal combustion engine, the working 



speed of the internal combustion engine is determined 
and there is deemed to be a potential cooling requirement 
if the working speed exceeds the idling speed of the in- 
ternal combustion engine, which corresponds to a speed 
of approximately 700 rpm. In a third stage 35, the param- 
eters outdoor temperature T and vehicle speed are used 
as input data for a control function in the speed and out- 
door temperature parameter space. Depending on the 
combination of these two values, an output signal is gen- 
erated, which indicates whether or not a cooling require- 
ment exists. In a fourth stage 26, the control unit 14 gen- 
erates an activation signal for the adjustable fan if a cool- 
ing requirement exists. 
[0034] Figure 9 shows a diagram of a method of deciding 

whether or not the compressor 2 is being driven in an ac- 
tive condition in which the compressor is feeding air to a 
pressurized tank 10. In a first stage 40, it is decided 
whether the pressure in the pressurized tank exceeds a 
first limit P . If this is the case, the compressor is inac- 

max 

tive. In a second stage 41, it is decided whether the pres- 
sure is less than a second limit P . If this is the case, the 

min 

compressor is active. In a third stage 42 it is determined 
whether the pressure in the tank is rising. If this is the 



case, the compressor is active. Otherwise the compressor 
is inactive. 

[0035] The invention also relates to a vehicle comprising an in- 
ternal combustion engine 14, a cooling system 15, 16, 17 
coupled to the internal combustion engine, an adjustable 
fan 13 controlled by a control unit 14 and a compressed 
air supply system 1. The compressed air supply system 1 
comprises a compressor 2, a compressed air line 4, which 
connects an outlet 3 from the compressor 2 to an inlet 5 
to a first active component 6, in which the adjustable fan 
13 is arranged to generate an air flow intended to cool a 
radiator 16 forming part of the cooling system, and the 
compressed air line 4. The control unit 14 is arranged to 
determine a cooling requirement of the compressed air 
delivered by the compressor 2 and to generate an activa- 
tion signal for the adjustable fan 13 when a cooling re- 
quirement exists, thereby protecting the first active com- 
ponent 6 against thermal overload resulting from com- 
pressed air fed in from the compressor. 

[0036] | n this case the vehicle engine 14 is preferably used as the 
power source both for the fan and the compressor. The 
fan 13 is preferably driven by the engine 14 by way of a 
variable transmission and the compressor 2 via a disen- 



gageable transmission. The fan is therefore used both in 
the cooling system of the internal combustion engine and 
in order to cool the compressed air line 4. The fan is in 
this case controlled by a logic system in which the unit 
that requires the greatest cooling determines the speed of 
the fan or determines whether the fan is to be switched on 
or off. 

[0037] where fitted on a vehicle, the compressed air supply sys- 
tem can have other characteristics than those specified 
above in the description of the general system. In particu- 
lar, and among others, information on the speed of the 
vehicle may be used in order to determine whether or not 
the fan needs to be activated. This is done by activating 
the fan only if the speed of the vehicle is less than a spe- 
cific limit. 



